Effect of experimental hyperphenylalaninemia on the postnatal rat brain.
The molecular mechanism of the disturbance of brain development caused by phenylketonuria remains mostly unknown. We have studied three molecular markers that reflect the development of neurons, glia and the extracellular matrix of the postnatal rat brain in an animal model of hyperphenylalaninemia, in order to elucidate the possible mechanism by which increased phenylalanine influences brain development. The content of NCAM, GFAP and hyaluronate-binding activity were compared in cerebellum and telencephalon of normal rats and those subjected to high phenylalanine. No statistically significant changes were found in telencephalon when experimental animals were compared to controls. In the hyperphenylalaninemic cerebellum, the developmental dynamic of NCAM content (represented by two peaks at about postnatal days 5 and 22 during normal development) is dramatically altered. The GFAP content in the cerebellum of treated rats exceeded those in controls significantly during late developmental stages (postnatal days 28-35). Hyaluronate-binding activity in the extracellular protein fraction from treated rat cerebellum was increased compared to normal rat at the early stages of development only (postnatal day 7). These results suggest that high serum phenylalanine may lead to permanent brain dysfunction through a disturbance of a wide range of developmental events.